Review of current actuator suitability for use in medical implants.
This paper presents an initial formal review of the suitability of currently available actuation technologies for use in fully implantable medical devices, with a focus on applications requiring linear motion. Examples of such applications are a mechatronic hydrocephalus shunt and implantable insulin pumps. Some general basic requirements for fully implantable devices are discussed, followed by an overview of potential actuators. Possible design concepts are presented for electromagnetic and shape memory technologies, including a comparison of their respective pros and cons. Methods of modeling and analysis are given to aid early decision-making processes for general design applications. Finally, other more complicated but attractive actuation possibilities are discussed.